Abstract. The article presents the development of selected variables and relationships describing the fruit and vegetable market in Poland during the ten years before and after accession to the EU. Hence, most of the comparisons are shown from the perspective of the two sub-periods: 1994-2003 and 2004-2013. Price fl uctuations of the fruit and vegetable purchase market were discussed, including infl ationary changes and the level of the price index for agricultural production. Determinants of the size of the harvest of fruits and vegetables in Poland and the size of their purchase are also specifi ed. In addition, results of research on the economic situation of selected farms, taking into account the value of production, costs, and revenues are presented. Based on the estimated models they established that the form of household income has indeed been statistically determined through the production value.
INTRODUCTION
Vegetables and fruits thanks to their multitude of species and varieties are grown practically worldwide. Their greatest producers, i.e. China, India and the USA, are countries with humid subtropical and tropical climates. In 2013 the EU-28 countries produced 62.2 million ton fruits (9.2% global production) and 64.7 million ton vegetables 1 (5.7% global production) (GUS, 2016) . Among the EU countries the largest amounts of fruits and vegetables are produced by the Mediterranean countries with warmer climates, i.e. Italy, Spain and France. Poland is an important producer of temperate climate fruits and vegetables. With its harvests of 5 million ton vegetables and 4.1 million ton fruits in 2013 Poland ranked fourth in the EU. Among the EU members Poland is a leading producer of apples, cherries, raspberries, currants and blueberries and a major producer of strawberries as well as gooseberry and chokeberry (Kapusta, 2014) .
The fruit and vegetable market in Poland is regulated by the common organisation of the market in fruit and vegetables, established in 1996 in the EU. These laws regulate issues connected e.g. with the quality of marketed merchandise and protection of the domestic market (Kapusta, 2014) . In turn, key regulations for producers and processors concern subsidies. In 2007 the European Commission decided to increase the level of Kujawsko-Pomorska Szkoła Wyższa w Bydgoszczy payments for producer groups and organisations. The reform, which entered into force on 1 January 2008, motivated many small farms to form greater entities and organisations (Filipiak, 2014 ). An additional incentive for integration was related with a stronger negotiation position when closing cooperation contracts with retails chains (Bieniek-Majka, 2013) .
The aim of this paper is to present selected variables and relations determining operations of producers on the fruit and vegetable market in the periods before and after Poland's accession to the EU and after that. For this purpose factors modifying wholesale purchase prices, yields and purchase volumes, income from agricultural production as well as relationships between these variables.
METHODS
The study covers the period of 1994-2013. It was selected so that it comprised an identical number of years before (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) and after Poland's accession to the EU (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) , thus providing interesting comparisons taking into consideration these two subperiods. Only in the case of analyses of wholesale purchase price dynamics other subperiods were distinguished including two years from their beginning and end. This was done to reduce an error resulting from seasonal price fl uctuations. Source data used in this study were obtained from the Institute of Agricultural and Food Economics, the Central Statistical Offi ce and the Farm Accountancy Data Network (FADN). In order to reach this research objective dynamic indexes were applied in the comparisons of the investigated phenomena in time and annual average values of individual parameters. Annual average indexes for vegetable and fruit wholesale purchase prices were calculated using a weighted mean, when the share in the fi nal price was calculated based on the share in the wholesale purchase volume for each fruit and vegetable. These indexes are presented in adjusted prices using the price index of commercial agricultural production expressed in prices of 2013. In turn, analyses concerning the interdependencies between variables were conducted using correlation and regression analyses.
LEVELS AND DYNAMICS OF WHOLESALE PURCHASE PRICES FOR FRUITS AND VEGETABLES
Accession to the European Union resulted in the inclusion of Poland to the Common European Market, which signifi cantly infl uenced domestic fruit and vegetable prices. Elimination of trade barriers, introduction of new customs tariff s and principles of market regulation between Poland and the EU countries led to the uniformisation of prices between the domestic and EU agricultural produce markets, while also guaranteeing their greater stabilisation (Figiel and Hamulczuk, 2008) . This also determined a relationship with changes in prices on the world market.
Fruit and vegetable prices undergo seasonal fl uctuations, mainly due to the eff ect of agrometeorological conditions causing marked variability of yields. When analysing average annual wholesale purchase prices of fruits and vegetables we may easily see that vegetable prices underwent relatively mild fl uctuations, while in the case of fruit prices these changes were more dramatic (Fig. 1) . The greatest increase in fruit prices was recorded in 2007 as a result of huge losses in yields caused by late frosts. Also in the years 1999, 2003 and 2010-2011 fruit prices were high due to lower domestic yields. In turn, vegetable prices were exceptionally high in 2010 due to adverse weather conditions in July (torrential rains preceded by a heat wave). Also lower vegetable yields in 2013 were refl ected in higher wholesale purchase prices. The coeffi cient of variation for vegetable prices corrected by the price index of commercial agricultural production was 12.1% in the years 1994-2013. Its value in the pre-accession period (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) was 8.76%, at 11.28% in the post-accession period (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) . In the case of fruits the values of the coeffi cient of variation were higher at 32.6% in the years 1994-2013, 36.32% in the years 1994-2003 and 30.72% in the years 2004-2013 . It also needs to be stressed that following Poland's accession to the EU the coeffi cient of variation of prices increased by 29% for vegetables, whereas in the case of fruits its value decreased by 25%. This was caused e.g. by increased fruit imports, which stabilised prices.
Surprising results are obtained when comparing average annual wholesale purchase prices of fruits and vegetables from the years 1994 -2003 and 2004 -2013 . It turns out that in the pre-accession period only nominal wholesale purchase prices for fruits and vegetables were higher than after Poland's accession to the EU. In turn, wholesale purchase prices corrected by the rate of infl ation and wholesale purchase prices corrected by the price index of the price index for commercial agricultural production were lower in the post-accession Agribus. Rural Dev., 4(42), 511-519. DOI: 10.17306/JARD.2016.78 www.jard.edu.pl A -current prices; B -prices adjusted for infl ation (CPI); C -prices adjusted by price index of commercial agricultural production. Source: own calculations based on GUS (1995 GUS ( -2014a , GUS (1995 GUS ( -2014b . A -ceny bieżące; B -ceny skorygowane o wskaźnik infl acji (CPI); C -ceny skorygowane o wskaźnik cen towarowej produkcji rolniczej. Źródło: obliczenia własne na podstawie GUS (1995 GUS ( -2014a , GUS (1995 GUS ( -2014b .
period. However, in order to correctly interpret these results we need to stress the decisive eff ect on their fl uctuations observed for high wholesale purchase prices from the beginning of the investigated period (before 2000).
In turn, after accession we observed price development advantageous for producers, as prices increased in relation to 2004. This was the consequence of e.g. an increase in trade exchange, particularly exports, in the post-accession period. This dependence is evident when comparing the index of dynamics between wholesale purchase prices for fruits and vegetables corrected by the rate of infl ation from the years 2012-2013 in relation to prices from 2003-2004 (Table 1) . For fruits this index was 110%, while for vegetables it was 125%. In the case of fruits the value of this index may have been higher if it was not for the market increase in wholesale purchase prices in 2003, caused mainly by low yields. An increase in prices following Poland's accession to the EU was accompanied by an increase in effi ciency and concentration of production, determined by the increasing competition on the domestic and foreign markets (Nosecka et al., 2011) .
RESOURCE BASE OF FRUIT AND VEGETABLE MARKET
Production of fruits and vegetables is an important sector of Polish agriculture. Despite the relatively limited area cropped to fruits and vegetables, their share in the value of commercial agricultural production in 2013 was 9% for vegetables and 6.9% for fruits, while jointly it was 15.9% (GUS, 1995 (GUS, -2014a . Data for the years 1994-2013 in terms of averages from the pre-and postaccession periods show a marked increase in fruit crops (Table 2) . Average annual orchard fruit and nut yields (1995-2014b) , Rynek… (1996 Rynek… ( -2015 . Źródło: obliczenia własne na podstawie GUS (1995 GUS ( -2014b , Rynek… (1996 Rynek… ( -2015 increased to a comparable degree (by 24%), while yields of berry fruits increased by 13%. What is interesting, the average annual area cropped to berry fruit culture following Poland's accession to the EU was by 18% higher than before that date. Thus it shows how the development of production of such fruits was extensive in character. The situation was diff erent for orchard fruits, as the average annual cropped area was comparable before and after accession. In this case the increase in yields was determined by the share of dwarf trees and an increase in the area of apple growing. Average annual yields of vegetables in the years 2004-2013 were by 4% lower than in the years 1994-2013. This was a consequence of an 11% decrease in average annual yields of fi eld-grown vegetables despite a simultaneous increase in the average annual yields of vegetables grown in tunnels by 85%. These changes were accompanied by a reduction of the average annual area cropped to vegetables by 18%. For fi eld-grown vegetables the decrease in cropped area amounted to 19%, while in the case of vegetables grown in plastic tunnels it increased by 68%. The average annual share in purchased fruits in the yields harvested in the period following Poland's accession to the EU was 52% (Table 2) , while prior to Poland's accession to the EU it was 31%. In turn, the volume of fruit purchases increase over two-fold. Analogical value for vegetables changed at a similar rate. However, despite the increase by 119%, the average annual share of purchased vegetables in the total yields in the years 2004-2013 was 26%. The increase in the purchases of fruits and vegetables in the period following Poland's accession to the EU was determined by changes taking place on the domestic market. We need to mention here fi rst of all concentration and specialisation of production. Between 2002 and 2010 the number of orchard farms decreased from 317 thousand to 285 thousand. In turn, the number of farms specialising in fi eld vegetable growing dropped within the same period by over 50%, i.e. from 222 thousand in 2002 to 110 thousand in 2010. These changes were accompanied by an increase in the mean area of farms (Ziętara and Sobierajewska, 2012) . Thus the number of small producers supplying produce to the market in direct sales.
The increase in wholesale purchases of fruits and vegetables was also promoted by investments in that market, which made it possible for processors and agents to develop their warehousing facilities to increase the volume of purchases. Finally we also need to stress a strong competitive position of the Polish fruit and vegetable sector, which was manifested in the dynamically developing exports.
BASIC INTERDEPENDENCIES ON THE FRUIT AND VEGETABLE MARKET
At present on the agrifood markets we may observe the eff ect of the so-called technological treadmill. This mechanism forces farmers to constantly increase labour effi ciency leading to cost reductions, which however is not manifested in an increased income due to the decreasing prices of agricultural produce. Moreover, the immobility of land as a resource and the indivisibility of capital investments on farms result in a situation when farmers are not able to transfer their production factors to alternative applications (Czyżewski and Czyżewski, 2015) .
When comparing average annual data 2 concerning fl uctuations in values of production, costs and revenue on the fruit market, in the years 2002-2013 we may observe several regularities (Table 3 ). The fi rst is connected with the comparable dynamics for the decrease in the average annual value of production and total costs between 2002-2003 and 2012-2013 . In contrast, opposite trends were observed for changes in direct costs, which were increasing and indirect costs and external factors, which were decreasing. The increase in direct costs was connected fi rst of all with increased expenses for the purchase of cuttings and fertilisers. In turn, the reduction of indirect costs and external factors was mainly determined by lower costs of hiring workers.
Fluctuations in income with subsidies for the conducted agricultural activity were crucial for the opera- 2002-2003 2004-2005 2006-2007 2008-2009 2010-2011 2012-2013 2012-2013/ /2002-2003 Value of production Wartość produkcji were 3978 PLN/ha (base year 2013). In the years 2012-2013 they increased by 21% to 4829 PLN/ha. However, it needs to be stressed that this increase was determined to a considerable extent by direct payments. Three regression models were calculated for the basic variables modifying the fi nancial situation of farms growing fruit trees and shrubs. Unfortunately, the model between income and costs proved to be of very poor fi t (R 2 = 2.51%). Also the model between the value of production and costs was characterised by a very low coeffi cient of determination (R 2 = 25.13%). Only in the analysis of the interdependence between income from agricultural operations including subsidies and the value of production the model was better fi tted (Fig. 2) .
The power of this relationship was still not very high. Fluctuations in values of production were responsible for as little as 58.81% income variability. An increase in the value of production by 1 PLN/ha resulted in an increase in income from agricultural operations by 0.66 PLN/ha. This confi rms that fl uctuations in income was to a greater degree determined by the value of production than the level of costs.
Based on the above-mentioned analyses it was attempted to determine the dependency between selected variables describing the fruit and vegetable market in Poland in the period before and after Poland's accession to the EU and for the entire investigated period (Table 4) . One of the many interesting relationships we need to (1995-2014b) , Rynek… (1996 Rynek… ( -2015 , GUS (2016) . Źródło: obliczenia własne na podstawie GUS (1995 GUS ( -2014b , Rynek… (1996 Rynek… ( -2015 , GUS (2016) .
focus on the negative correlation relationships between the volume of fruit yields and their wholesale purchase prices, both before and after Poland's accession to the EU, as well over the entire investigated period. Thus it shows that the volume of yields markedly determined the level of wholesale purchase prices. However, it also needs to be stressed that this relationship in the post-accession period (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) lost strength. It may be assumed that this was connected with the opening of borders and as a result increased trade exchange. Thus it led to a partial independence of wholesale purchase prices on the situation on the domestic market. In turn, on the vegetable market there was no long-term dependence between yields and wholesale purchase prices. Only in the years 2004-2013 a signifi cant negative correlation was observed, which was determined by a gradual increase in prices on this market and a regular decrease in yields. Despite the growing volume of fruit and vegetable purchases, yields were increasing only in the case of fruits. In contrast, yields of vegetables were decreasing slightly. In turn, a signifi cant negative correlation was found between yields of fruits and vegetables throughout the entire analysed period. It also needs to be stressed that a statistically non-signifi cant positive correlation was recorded between wholesale purchase prices for both markets in the investigated periods. The value of fruit production in the post-accession period (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) was not signifi cantly determined by production volume, price levels or costs. Nevertheless, we need to add here that the price level was the strongest stimulant for the modifi cation of values of fruit production. This confi rms the fact that costs incurred for crop growing was decisive for the value of yields. Analysis of determinants for the profi tability index in the case of farms showed that it depended to the greatest extent on fl uctuations in wholesale purchase prices. In turn, the level of costs was its destimulant; however, its eff ect was not suffi ciently strong to produce a statistically signifi cant correlation.
CONCLUDING REMARKS
The aim of this paper was to present selected variables and relationships determining the operations of producers on the fruit and vegetable markets in the period before Poland's accession to the EU and afterwards. Summing up, it may be stated that:
• In the post-accession period (2004-2013) price development was advantageous for producers, as prices were increasing in relation to those of 2004. This contributed e.g. to an increase in trade exchange, particularly exports. It also needs to be added here that the coeffi cient of variation indicated that seasonal fl uctuations in wholesale purchase prices on the fruit market were greater than in the vegetable market. However, in the post-accession period the coeffi cient of variation for fruit prices decreased, which was obviously infl uenced by an increase in fruit imports, while it increased for vegetables.
• Average annual volume of fruit and vegetable wholesale purchases in the period following Poland's accession to the EU increased over two-fold. In the case of fruits in the years 2004-2013 over 50% fruit yields were purchased wholesale, while the share of wholesale purchases for vegetables was 26%. The above-mentioned changes were determined by concentration and specialisation of production, accompanied by a reduction in the number of orchard and vegetable growing farms. The dynamically growing export and investments in the processing industry, promoting development of warehousing and processing infrastructure, was also an essential factor. • Income of farms growing fruit trees and shrubs increased after Poland's accession to the EU. The annual average in the years 2002-2003 was 3978 PLN per hectare of cropped land (in constant prices for 2013). In turn, towards the end of the investigated period, in the years 2012-2013, it increased by 21% to 4829 PLN/ha. However, we also need to add here that this increase was to a considerable degree a consequence of direct payments.
• Negative correlations were found between fruit yields and fi xed wholesale purchase prices, both before and after Poland's accession to the EU, as well as over the entire investigated period. This confi rms that fruit yields considerably determined the level of wholesale purchase prices. In turn, on the vegetable market no long-term dependence was observed between yield volume and wholesale purchase prices.
